Most of the proteoglycans which can be extracted from bovine nasal cartilage matrix with high-ionic-strength salt solutions are capable of forming aggregates (Hascall & HeinegBrd, 1974b). The formation of aggregates depends on the interaction of proteoglycans, hyaluronic acid and low-molecular-weight 'link proteins' (Hardingham & Muir, 1974; Hascall & Heinegird, 1974a,b).
can be isolated from this cartilage, which has a distinctly different composition from the proteoglycan fraction which is extracted by high-ionic-strength salt solution (Mayes et al., 1973) . We now present evidence to show that the proteoglycan extracted at low ionic strength has a lower intrinsic viscosity than the high-ionic-strength population. Nevertheless, the low-ionic-strength-extracted proteoglycan shows a slight fall in viscosity after centrifugation in dissociative conditions. It is suggested that the conditions used may release some 'proteoglycan-aggregate' from this tissue, thus accounting for this observation.
A sequential extraction technique was used for solubilizing proteoglycan from the cartilage. Tissue slices were first shaken with unbuffered 0.15~-KC1 and a 'proteoglycan aggregate' fraction (AIKCI) was prepared from the extract by CsC1-density-gradient centrifugation, under the conditions described previously (Mayes et al., 1973) . The slices were recovered, extracted with 2.0~-CaC1~, pH 5.8, and a second proteoglycan aggregate fraction (AlCaC12-Seq.) was isolated in the same way. A third proteoglycan aggregate fraction (Alcac12) was prepared from cartilage slices extracted only with 2.0~-CaCl,, pH5.8.
The Al-proteoglycan fractions were centrifuged in a second CsCl density gradient, but under dissociative conditions (see Mayes et a[., 1973) , to separate dissociated proteoglycan (AID1) from the 'protein-link fraction' (AlD3) (seeTable 1 for fraction densities).
Viscosity measurements were made at 20°C with 0.5~-sodium acetate (pH6.5) as the solvent. Electrophoresis of A1D3 fractions on 7.5 % (w/v) polyacrylamide gels was performed after exposure to sodium dodecyl sulphate and reduction with D-mercaptoethanol, as described by Weber et al. (1972) . After staining with Coomassie Blue, the gels were scanned at 580nm in a Gilford 240 spectrophotometer. The intrinsic viscosity of the various proteoglycan fractions is shown in Table 1 . The molecular sizes of the AlKCl fraction and the AlDlKcl fraction derived from it are considerably smaller than those of the corresponding proteoglycan fractions isolated from a 2.0~-CaCl, cartilage extract. The intrinsic viscosity of the A1CaC12-~eP. fraction is 10 % higher than the value found for fraction A1 CaC12, presumably because the former fraction 553rd MEETING, LONDON contains a larger proportion (w/w) of higher-molecular-weight proteoglycan ; low-molecular-weight proteoglycan having been removed in the preceding KCl extract.
The AlDlKcl fraction is a chondroitin sulphate proteoglycan, having very low keratan sulphate content, and a lower protein content than the AlDl proteoglycan isolated from the proteoglycan aggregates of high-ionic-strength cartilage extracts (Mayes et al., 1973) . Hardingham & Muir (1974) have shown that a similarly extracted chondroitin sulphate proteoglycan from porcine laryngeal cartilage is unable, in contrast with AlDl fractions from high-ionic-strength extracts, to interact with hyaluronic acid to form aggregates. Thus the relatively low intrinsic viscosity of fraction A1 KC1 from bovine nasal cartilage compared with fraction AICaCIZ ssq., suggest that the chondroitin sulphate proteoglycans (fraction AIDIKcl) of which the former is composed are also not associated with hyaluronic acid.
It was of interest therefore to observe that the chondroitin sulphate proteoglycan (fraction AIDIKcl), recovered after dissociative centrifugation of fraction AlKCI, has an intrinsic viscosity 20% lower than that of the latter. Moreover, this fall in viscosity is accompanied by the separation from fractionAIKcl of a 'protein link' fraction [A1D3KCl, yield 1.3 % (w/w) AIKCl] which, on sodium dodecyl sulphate-polyacrylamide-gel electrophoresis, closely resembles that obtained from dissociative centrifugation of fraction Alcncl, or fraction AICBClz-Seq. (see Fig. 1) .
Two major polypeptide components are seen in each of the A1D3 fractions, together with a number of very faintly stained components with mobilities both greater and less than those of the major bands. The apparent molecular weights of the two major components are in the order of 41 OOO and 48000. These values therefore correlate well with those reported by Hascall & Heinegard (1974~) for the 'protein link' fraction isolated from the proteoglycan aggregate (Al) extracted from bovine nasal cartilage with 4 . 0~-guanidine hydrochloride. After reduction, two major components, 'band 'a' (mol.wt.
4OOOO
) and 'band 'b' (mol.wt. 50000) were detected by sodium dodecyl sulphate-polyacrylamide-gel electrophoresis. It was shown that the two proteins can bind to hyaluronic acid (Hascall & Heinegard, 19746) .
The presence of 'link proteins' and the fall in viscosity of fraction AlKCl on dissociative centrifugation to fraction AlDl KCI suggested that the low-ionic-strength extract may contain small amounts of proteoglycan aggregated with hyaluronic acid, as found in high-ionic-strength extracts. Since hyaluronic acid has a buoyant density between 1.43 and 1.56g/ml under the conditions used for dissociative centrifugation (Hardingham & Muir, 19741 , it would band in fraction AlD2Kcl (1.53>p>1.43) if present. This fraction was digested with papain (EC 3.4.22.2) and eluted from a cellulose column saturated with cetylpyridinium chloride (Antonopoulos et al., 1961) . A fraction corresponding to hyaluronic acid was isolated from the 0.3 M-NaCI elution.
Thus the conditions used here to extract cartilage at low ionic strength (0.15~-KCl, 24 h, 20°C) solubilize small amounts of hyaluronate-containing proteoglycan-aggregate, as well as low-molecular-weight proteoglycan. Hardingham & Muir (1974) were unable to detect hyaluronic acid in a similar fraction to A1D2Kcl which was obtained from porcine laryngeal cartilage extracted under milder conditions (0.15M-NaC1, 3 h, 4°C).
